Calcium-calmodulin stimulates inositol 1,4,5-trisphosphate kinase activity from insulin-secreting RINm5F cells.
In a cytosolic fraction derived from insulin-secreting RINm5F cells, the rate of conversion of inositol 1,4,5-trisphosphate (Ins-1,4,5-P3) to inositol 1,3,4,5-tetrakisphosphate (Ins-1,3,4,5-P4) was half-maximally stimulated by 0.8 microM Ca2+ (Biden, T. J., and Wollheim, C. B. (1986) J. Biol. Chem. 261, 11931-11934). In the present study we show that after initial purification by anion exchange chromatography, the Ins-1,4,5-P3 kinase activity responsible for that conversion is stimulated by Ca2+-calmodulin, but not by Ca2+ alone. This is almost certainly due to a specific interaction of the enzyme and its activator since kinase activity was retained on a calmodulin-linked Sepharose 6B column in the presence of Ca2+ but eluted upon chelation of the cation. After this two-step purification, Ins-1,4,5-P3 kinase activity was maximally stimulated 5-fold by 10 microM calmodulin in the presence of 10(-5) M Ca2+, and 2 1/2-fold at 10(-6) M Ca2+. Under these conditions the minimum concentrations of calmodulin needed to stimulate activity were in the 10-50 nM range. At 10(-7) M Ca2+, calmodulin (up to 30 microM) was without effect. Stimulated Ins-1,4,5-P3 kinase activity was inhibited in a dose-dependent fashion by N-(6-aminohexyl)-5-chloro-1-naphthalenesulfonamide (W7) although the calmodulin antagonist had no effect on the residual activity seen at 10(-7) M Ca2+. These results strongly support our previous suggestion that alterations in cytosolic free Ca2+ concentrations play an important role in regulating the levels of Ins-1,4,5-P3 and Ins-1,3,4,5-P4 during cellular stimulation.